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Abstract 
 
Science can often result in technologies which can solve energy problems in societies. 
On March 23, 1989, two scientists Stanley Pons and Martin Fleischmann claimed at a 
press conference that they had been able to perform nuclear fusion at room 
temperature. Their claim was quickly investigated and checked by many scientists 
around the world. Their discovery generated a heated debate in the scientific literature 
and magazines in the next few years, and their work was criticized for being 
unscientific and for violating good science ethics. We have read several of the original 
papers and comments in order to understand what they actually did and why they 
were criticized. We conclude that the cold fusion is an example of how the scientific 
methods and tradition worked well since other scientists could test the experimental 
results. However, we also show that Pons and Fleischmann did not follow good ethics 
rules since they did not follow the traditional way of publishing new information, and 
the potential economic perspectives of cold fusion prevented a sound experimental 
and theoretical validation of their discovery. Through this case story we have obtained 
a better understanding of the general scientific process and of the ethics guidelines 
which scientists should follow. 
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Preface 
After many months of group work, we have the final report for the 3rd semester 
project. 
 
The theme of 3rd semester in NIB is “to ensure that students acquire experience in 
working with natural science as a cultural and societal phenomenon, through their 
work with a representative problem example.” 
 
We search many ways to enrich our technology about science in our mind. We were 
really hard to read a lot of books and information. We just want to make a perfect 
project report in this semester. And we should thank our supervisor Soren Hvidt, he 
gave us a lot of help and instruct. 
 
Of course, there also have so many problems in our project, we hope every readers 
could give us valuable comments and advices. 
 
We hope you will enjoy it! 
 
Cover introduction 
Picture 1: (Reference: Editorial, April, 2004c). This is a test tube made by Stanley Pons 
and Martin Fleischmann. They claimed that this test tube could produce fusion 
reaction at room temperament. 
Picture 2: A hydrogen – bomb. 
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Reading Guide 
In order to answer the problem formulation in systematic way, the report is divided 
into a number of chapters with specific functions.  
Chapter 1—contains the introduction of the report, and our motivation. 
According to this 3rd semester theme, we will present our case of cold fusion to give 
an explanation about what good science and ethics are. 
Chapter 2—contains some basic knowledge on nuclear reactions.  
We divided it into two main parts: hot fusion and cold fusion. And hot fusion also 
could have two parts: fission and fusion. We can learn some chemical and physical 
aspect on nuclear reaction, and compare with the principle of them to figure out the 
different between hot fusion and cold fusion.  
Chapter 3—ethics part, we are going to introduce something on ethics. 
We present ethics in general and special aspect on science ethics. The guideline as a 
rule for scientists, they have to obey the rules when they do perform science. We 
reflect on what good science and science ethics are in this semester, and we chose 
cold fusion to analyze science and ethics. 
Chapter 4—tells interesting cold fusion story. 
Since the cold fusion idea was born, this fantastic claim shook up the world, so many 
article, magazine or news came around. It was a big story at that time. In this chapter 
we will describe what the public or scientists thinking were at the time. One part is the 
reflection from other scientists and another one is focus on cold fusion from the 
economic avail.  
Chapter 5—contains the final discussion of the whole report where we will discuss 
what was good or bad for science and for science ethics in the cold fusion story. We 
will finally answer the problem formulation in our own words and thinking. 
Chapter 6— contains the reference list 
In the report, we got many ideas and opinions from .the literature. References are 
marked in the text as (name, year) and the exact reference can be found in the 
reference list in this chapter. 
3rd semester final project report                                                       group 25 
 6 
Chapter 1 Introduction 
The availability of energy is essential to our society and our life style. We rely on 
many kinds of energy resources: oil, natural gas, coal, renewable and nuclear energy. 
Nowadays, oil is the most wildly used resource in the formed of gasoline, diesel oil or 
gas. All the oil based energies are finite and they can be exhausted in the future. Then 
people attempt to find out new energy after they realized that. A new kind of energy 
resource was discovered called nuclear energy in 1940s for military purposes. It was 
first developed during World War II in the United States. Nuclear power has two 
different but related types: fission and fusion.  
“Fission, a radioactive isotope of a heavy element, such as a uranium or plutonium 
atom, is solute into daughter products, and simultaneously energy is released. Fusion, 
isotopes of some light element (or elements) are fused together to make a heavier 
element (for instance, heavy isotopes of hydrogen bonding to form helium); in the 
process, energy is also released.”(Reference: Mckinney and Schoch, 2003) 
Both of these types of reaction need their own condition. In this project, we focus on 
fusion reaction primarily which has not yet been used for commercial energy 
production since “Extremely high temperatures are necessary to initiate fusion 
reactions” (Reference: Mckinney and Schoch, 2003). The reaction requires temperatures in 
excess of about 72 million degrees F (40 million degrees C). But on 23 March 1989, 
two scientists from University of Utah Stanley Pons and Martin Fleischmann claimed 
that they have harnessed nuclear fusion at room temperature. They showed up their 
experiments’ report all over the word and after that many scientists began to be 
interested on it. During after three years, so many of scientists focused on this project 
and try to reproduce the experiments and then gave their comments or documents. 
Then till 1991, the story of cold fusion was almost been over.  
The idea of getting plenty of energy from fusion reaction under controllable 
conditions was very interesting to us, but we would also like to understand how the 
scientific community reacted to this important new idea. We hoped that this case story 
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would learn us something general about how science works and develops and how 
scientists react ethically when they discover new things with great possible economic 
potentials. 
Then we have found out something interesting that why they claimed that they 
touched cold fusion. What was the key about cold fusion? Why were so many 
scientists interested in cold fusion? Is the cold fusion good for science developing or 
not? 
Nuclear fusion could offer huge amounts of energy and benefit human life. So some 
scientists attempt using test tubes do in the laboratory in room temperature condition 
form “cold fusion”. This point of view has attracted the public all over the world.  
Attempt to use test tubes fusion in the laboratory at room temperature condition form 
“cold fusion”. This idea has attracted the interest of the public all over the world.  
We are so interested in understanding what happened at the time the public’s 
reflection about cold fusion and the following history of cold fusion.  
The idea with 3rd semester project theme is reflection on natural science and the 
dissemination of knowledge in the field of natural science. 
So we got our problem formulation. 
Problem formulation 
Our problem formulation is: 
“IS THE COLD FUSION STORYING AN EXAMPLE OF 
“GOOD”SCIENCE DEVELOPMENT AND SCIENCE ETHIC?” 
 
The direction of our project is to understand fission, fusion and cold fusion so that we 
can find out the story of cold fusion is negative or positive for science development. 
Of course we consulted many articles from the scientists. 
In order to answer our problem formulation our project consists of 7 chapters: 
introduction and problem formulation, fusion part, ethics part, story part, discussion 
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part, conclusion part and reference part. Introduction and problem formulation is just 
the beginning. Fusion part incarnates our understanding of fission, fusion and cold 
fusion. In order to understand what “good science” is we need to understand ethics 
and science ethics guide line. Ethics part explains that what is ethics guide line and 
science ethics. The historical description of what happened after Pons and Fleischman 
are presented in Chapter 4 -- story part narrates an interesting history of cold fusion 
from 1989 to 1991. Based on the knowledge of cold fusion, its history, and ethics we 
are ready to discuss the case story and reach our conclusion on the problem 
formulation. This is done in Chapter 5. 
The idea with 3rd semester project theme is reflection on natural science and the 
dissemination of knowledge in the field of natural science. Discussion and conclusion 
will be the climax that how we think of it and how we answer our own problem. 
Target group 
Our project is about cold fusion, so the report will contain some physics and 
chemistry. However, it is primarily the story about cold fusion in 1989 and the 
following years after Pons’ and Fleishmann’S claim. Through this case story we want 
to learn more about what real science is and what a scientist should do. Therefore, our 
target reader is somebody who has basic knowledge of physics and chemistry of high 
school, especially nuclear reaction, and is interested in science development who. We 
hope that this reader can get some revelation by our project. 
Method 
Our group members have worked really hard on this project. We read all the relevant 
cold fusion news in New Scientist from 1989 to 1991, and found a lot of documents 
about cold fusion by scientists from the whole world on the internet. We have also 
read several books about cold fusion, ethics and science ethics. Based on all the 
gathered information we will write our own discussion and reach our own 
conclusions. 
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Chapter 2 Nuclear reactions 
This chapter introduces something about the theories of nuclear fission and fusion. 
And important, we introduce the history of cold fusion, and explain the elements 
about cold fusion who claimed by Pons and Fleischmann. Of course, the theory was 
not accurate, and we will discussion more on the last chapters. 
2.1 Fission 
A fission reaction occurs when a heavy nucleus such as an isotope of uranium, splits 
into fragments, and usually two fragments of comparable mass, with the evolution of 
from 100 million to several hundred million electron volts of energy. And eV is 
electron volt (which is a unit of energy equal to the energy acquired by an electron 
falling through a potential difference of one volt, approximately 1.602 × 10-9 joule.) 
at this stage. (Reference: Petrucci, Harwood and Herring, 2002, P62) 
 
Figure 2.1, (reference: Petrucci, Harwood and Herring, 2002, page 1041). A neutron possessing 
ordinary thermal energy strikes a 235U nucleus. First the unstable nucleus 236U is produced; this 
then breaks up into a light fragment, a heavy fragment, and several neutrons. Various nuclear 
fragments are possible, but the most probable mass numbers are 97 for the light fragment and 137 
for the heavy one. 
 
When nucleus fission that it splits into several smaller fragments, these fragments or 
fission products are about equal to half the original mass. Two or three neutrons are 
also emitted. 
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This figure shows the fission process. The neutron collides with a U-235 nucleus, and 
then a U-236 nucleus is formed. Some of the excess energy may be released as 
gamma ray. However, the important process is that a U-236 is unstable and results in 
two lighter nuclei and several neutrons. The lighter nuclei are called fission 
fragments. 
The average energy, for example, for the following fission reaction the energy 
released is about 3.20 X 10-11 J. 
 
This is an easy introduction to understand what fusion is. Fission can occur either 
when a nucleus of a heavy atom captures a neutron, or it can happen spontaneously.  
Now people can control fission to make both nuclear weapons and to get nuclear 
energy in nuclear power plants. So that is why we are so concerning about this for 
new energy for human being. 
2.2 Fusion 
Nuclear fusion occurs when two lighter nuclear particles combine together and form a 
heavier nucleus. Energy is released during this process because the product nuclei 
have less mass than sum of the masses of the original particles during nuclear fusion 
nuclei of two atoms overcome their mutual dislike and fuse to form new nuclei, and 
during this process release a massive amount of energy. Due to the repulsion between 
nuclei very high temperatures are needed for normal fusion. Are isotopes of hydrogen, 
Deuterium and Tritium which combine and produce a heavier helium nucleus. The 
nuclear fusion bomb is therefore called a hydrogen bomb. 
Fusion reaction can be caused by bombarding targets with charged particles, using an 
accelerator, or by raising the temperature of a gas to a high enough level to make 
nuclear reactions take place. At high temperatures atoms, ions, or molecules vibrate 
more strongly. At the extreme temperatures needed for fusion atoms can not exist and 
electrons and nuclei are separated. 
The fusion of atomic nuclei is the process that produces energy in the sun. Fusion 
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reaction, such as the reaction between deuterium and tritium if it can be controlled 
could provide an almost unlimited source of energy. 
The veritival magnetic field – the vertical field coils to fix the position of the flow in 
the plasma container. The flow in the plasma is mainly used to generate the enclosing 
magnetic field. and this also could provides effective initial heating of the plasma. 
In the combined area, the field lines go around the centre. So that important of the 
field lines [not straight] and the structure of the magnetic areas are formed. 
The pollodal and veritival magnetic field are also important because the flow in the 
plasma is normally cause by transformer.  
The fusion reaction in the interior of the sun is: 
 
Control fusion reaction: the nuclei of deuterium and tritium must be forced into very 
close contact. Because atomic nuclei repel one another, this close approach requires 
the nuclei to have very high energies. In a fusion reaction, extreme energies and 
temperatures are really needed. At the temperatures necessary to initiate a fusion 
reaction, gases are completely ionized into a mixture of atomic and electrons known 
as plasma, higher plasma temperatures (over 40,000,000 K) are required to continue 
the initiate reaction, releases more energy than required to start the reaction. 
In plasma atoms are unstable and can not exist. The plasma should be formed that 
means there is no atoms anymore and with high temperature there is large energy. A 
method must be developed which keeps the plasma out of contact with other materials 
such as the container of the reactor. The plasma looses thermal energy to any material, 
for example, the ions and electrons which hit the wall of container will loose energy. 
On the other hand, plasma must have a high density for sufficient time to permit the 
fusion reaction to occur. (Reference: Petrucci, Harwood and Herring, 2002) 
We will now explain how much energy is released from this reaction. At first we need 
to understand the connection between mass and energy should explain what E and 
mass of atomic (amu) are. 
The atomic structures of three hydrogen isotopes are shown in the picture below. 
3rd semester final project report                                                       group 25 
 12 
This system use for make fusion, with high temperature and pressure, and there is 
electricity connected with anode and cathode, then the plasma removing go around 
and around in the middle ring to make huge energy—fusion. 
 
Figure 2.2: This is nuclear structure, isotopes of hydrogen. This is nuclear and atomic structure of 
three hydrogen isotopes. Each has one electron in the outer shell, and has different proton and 
neutrons. The figure shows that the three hydrogen isotopes contain 
 
The figure illustrates that the three isotopes contain: 
Hydrogen = 1 proton + 0 neutron + 1 e. 
Deuterium = 1 proton + 1 neutron +1 e. 
Tritium = 1 proton + 2 neutron +1 e. 
 
Figure 2.3: nuclear binding energy is 42He 
The mass of a helium nucleus is 0.0305u (atomic mass unit) less than the combined masses of two 
protons and two neutrons. The energy equivalent to this loss of mass (called the mass defect) is the 
nuclear energy that binds the nuclear particles together. 
(Reference: Petrucci, Harwood and Herring, 2002). 
 
For Hydrogen, the atomic mass is M = 1.007825 
For Deuterium, the atomic mass is M = 2.014102 
For Tritium, the atomic mass is M = 3.023475 
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The atomic mass of the proton is 1.007277, and the neutron is 1.008665, the 
difference being only about 0.1%. This shows that the atomic masses of a proton and 
a neutron are almost identical. 
The atomic mass unit (amu) is defined as 1/12 of the mass of a 12C atom, corresponds 
to an actual mass of 1.66*10-24 g. To verify this, merely divide 1g by Avogadro’s 
number 6.02*1023. 
It will now be easy to show that 1 amu is also equivalent to 931 MeV. 
There is energy change occur in the nuclear fusion. So we should present the 
mass-energy equivalence derived by Albert Einstein. 
Einstein discovered the close connection between energy E and mass m: 
E = m * c 2 
In this equation c is the speed of light in vacuum. (c = 2.99792458*108m/s). There is 
energy change occur in the nuclear fusion. So we chose the formula which is the 
mass-energy equivalence derived by Albert Einstein. And M is the Mass. 
In ordinary chemical reactions it is normally assumed that mass is stayed according to 
the equation and chemical calculate that the mass is unchanged in theory. But in 
nuclear reaction, energies are many orders greater than in chemical reactions, so 
changes in mass occur. In simple words, if the mass of a system is changed during a 
reaction Einstein’s equation shows that there will also be changes in the energy of the 
system 
We will introduce each element in the equation here: E = m c2 
We will explain each element in this formula here: 
E —the Energy in nuclear reaction. (Unit: joules (J). 1joules = 1N*m = 1kg*m2*s-2) 
Another common unit for expressing nuclear reaction is megaelectronvolt (MeV), 
which is an energy unit. 1 electronvolt (eV) = 1.6022*10-19 J; 1 MeV = 1.6022*10-13 J. 
m — Net change in mass (kilogram) 
c — The speed of light (meter/second) 
(Reference: Petrucci, Harwood and Herring, 2002, page 1041) 
The connection between energy and matter is Einstein’s theory of special relativity. 
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E = (m - m0) * c2, it mean any object has an energy change equal to that change 
mass times speed of light squared. And the speed of light is c = 3*108m/sec. 
So we can calculate the atomic mass unit (amu) from these data.  
So, let’s think about the formula by this way, if we consider one carbon 12 atom and 
note that, 1 amu=1/12 the mass of carbon 12 atom. 
So, we could calculate the mass (unite is gram) relevant to 1 amu （u）:  
 
Then, converting this value of m to kilograms.  
So, use equation E = m * c2 
This mass has an energy which according to Einstein is: 
 
So, 1 atomic mass unit (u) =1.4924 * 10-10 J 
This energy can be converted to MeV: 
 
Because one atomic mass is 1.66*10-27kg, and 1amu = 1n = 1p = H. 
So we use Einstein’s formula  
E = (m - m0) * c2 
= 1*10-3Kg / 6*1023 * (3.0*108)2 
= 1.5*10-10J / 1.6*10-13) 
= 931Mev. 
For the fusion reaction  
2 H + 2 n → He, 
The mass-energy difference is  
2 * 1.007825 + 2 * 1.008665 - 4.002603 = 0.030377amu. 
So for easy coversion we will use that 1 amu is also equivalent to 931 MeV. 
So we can get the energy from 2 H + 2 n → He, that is 28.281MeV. 
When two light nuclear particles combine together, it will release energy. For example, 
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this D + T → He + n + 17.6MeV result in the sun at temperature of 100 million 
degrees. (Reference: Petrucci, Harwood and Herring, 2002) 
Two protons and 2 neutrons form a nucleus of a 42He, and there must be some mass 
loss to release energy. For example, some scientists experimentally determined mass 
loss (mass defect) when a 42He is formed to be 0.0305 amu. This mass defect we 
could calculate to energy is 28.4MeV. Because this is the energy released in forming a 
4
2He nucleus, we can call it the nuclear binding energy. So, if we consider the binding 
energy to be divided equal between the two protons and two neutrons in 42He, so we 
can find out a binding energy of 7.10MeV for each nucleon. 
 
Figure 2.4: average binding energy per nucleon as a function of atomic number 
Figure shows that how many number binding energy per nucleon (MeV) of each elements, 
everybody knows that each elements have different proton and electron 
(reference：Petrucci, Harwood and Herring, 2002). 
 
Figure shows that how many number binding energy per nucleon (MeV) of each 
element, everybody knows that each element have different proton and electron, such 
as calculate each proton in J, and then transfer into MeV. 2 H + 2 n → He, and energy 
of He is 28.4. So every proton of energy is 28.4 / 4 = 7.1. Please note change of scale. 
2.3 Cold Fusion 
Two chemists from University of Utah maybe could solve the many practical 
problems with normal hot fusion. At one o’clock on Thursday afternoon, March 23, 
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1989, a press conference convened at the University of Utah is Salt Lake City 
reference style (References: Beaudette, 2000). Several hundred people assembled there. 
Two chemists, Stanley Pons and Martin Fleischmann announced a world-shaking 
claim. Dr. Pons said they had discovered a deuterium – deuterium type of nuclear 
fusion reaction which was sustained at room temperature. Then Fleischmann followed 
with his affirmation that a sustained fusion reaction had been achieved, and he 
showed the special type of “test tube” they used. 
What is the theory behind the cold fusion which was claimed by Dr. Pons and 
Fleischmann? Electrogenerated hydrogen atoms dissolved in palladium have been 
studied over 100 years, and these two scientists’ studies have been extended earlier 
studies to include deuterium and tritium. To electrolyze deuterium from alkaline 
solutions of heavy water have the reaction steps: 
D2O + e-  Dads + OD-      (i)                                     1                 
Dads + D2O + e-  D2 + OD-  (ii)                                     2 
Dads  Dlattice                    (iii) 
Dads + Dads  D2               (iv) 
(References: Fleischmann, Pons,  
and Hawkins, 31 Mar, 1989)                                        4          3 
Figure 2.5: 1. Deuterium atoms. 2. Dads = Adsorbed Deuterium. 3. Dlattice = Deuterium in the 
Palladium lattice. 4. Palladium lattice. The deuterium in the lattice is very mobile. 
(References: NETSCI. Physics, Apr 4, 1989) 
 
The whole reaction path of D2 
evolution consists of steps (i) and (ii), 
and not the cold fusion, so that the 
chemical potential of dissolved D+ is 
determined by the relative rates of 
these two steps. Build up a 
palladium membrane negative, 
then there have the reaction (iii) and 
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(iv), they demonstrates that the chemical potential can be raised to high values. 
Their experiments with palladium diffusion tubes indicate that values as high as 0.8 
eV (electron-volt) can be achieved readily (values as high as 2 eV may be 
achievable). The very large magnitude of this value can be appreciated readily: 
attempts to attain this level via the compression of D2 [step (iv)] would require 
pressures in excess of 1026 atm.  
The two chemists presented four experiments to support of cold fusion. They made 
equipment which enabled them to generate D+ which was compressed 
galvanostatically into sheet, rod and cube sample of Pd.  
                                                                        
Beckman 
                                                                    thermometers 
 
 
 
 
 
                                    Li+      OD- 
                                      D2O/H2O                heat 
Water bath                                                    exchange 
(300K) 
 
Figure 2.6: This is the model of the equipment for cold fusion. The outer of the cube is Dewar 
cells that it maintained in a large constant temperature water bath (300 K). And inside cell was put 
sheet, rod and cube sample of Pd into 0.1 M LiOD in 99.5% D2O + 0.5% H2O solutions. The 
temperature inside the cell and the water bath are monitored with Beckman thermometers.  
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In the solution, LiOD are dissolved as Li+ and OD-, and current act on this solution 
that OD- moved to anode and Li+ moved to Pd cathode and adsorbed on the surface of 
Pd cathode. On the surface of Pd cathode also has other kind of molecule, such us 
H2O and D2O. Then Li could react with these molecules very easily, Li + D2O  
LiOD + D, Li + H2O  LiOH + H. Therefore, D or H is adsorbed on the surface of 
Pd cathode. If the type of cathode and current densities are large enough that D could 
move into Palladium lattice and form D+ ions. The cold fusion could then happen. 
First and second experiments are calorimetric measurements of heat balances. They 
set lower and upper bounds on the rates of Joule heating depending on whether 
reactions (i), (ii), and (iv) are balanced by 4OD-  D2O + D2 + 4e-.  
They used different surface value and volume of Pd cathodes, as shown in table 2.1, 
and different current densities to do the same experiment. And compare how much 
energy they can get. 
Table 2.1  
Electrode 
Type 
Dimensions /cm Current density 
/mA cm-2 
Excess rate of 
heating /W 
Excess specific rate 
of heating /W cm-3 
Rods 0.1 × 10 8 0.0075 0.095 
  64 0.079 1.01 
  512 0.654 8.33 
 0.2 × 10 8 0.036 0.115 
  64 0.493 1.57 
  125 3.02 9.61 
 0.4 × 10 8 0.153 0.122 
  64 1.751 1.39 
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  125 26.8 21.4 
Sheet 0.2 × 8 × 8 0.8 0.153 0 
  1.2 1.751 0.0021 
  1.6 26.8 0.0061 
Cube 1× 1 × 1 125 
  250 
WARNING! IGNITION? See text 
 
(References: M. Fleischmann, S. Pons, And M. Hawkins, 31 Mar, 1989) 
 
They used three kinds of Pd cathodes, which cube’s volume was the largest and sheet 
volume was the least. From the table we can see that, if the volume and surface value 
of the Pd cathodes are large enough, and the current densities are more than 125 Pons 
and Fleischmann concluded that the cold fusion would be happened. 
In experiment two they investigated the energy going into and out of the 
electrochemical cell. From one and two experiments they could know that how large 
energy they input into the equipment and how large energy they got after the reaction 
happened. The table shows that, they really get four times as much energy out of the 
cell as they put into the system fourfold energy than they put into. The conclusion 
reached by these two chemists was that they get the cold fusion in the test tube. 
In order to demonstrate that it was an unclear reaction they did a third experiment in 
which they measured the spectrum of r-rays emitted form the cell. They used a 
sodium iodide crystal scintillation detector.  
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Figure 2.7: (A) γ-ray spectrum recorded above the water bath containing the rod cathodes. 
Measurements carried out with a sodium iodide crystal scintillation detector and a Nuclear Data 
ND-6 High Energy Spectrum Analyzer. The spectrum shown is the difference between that over 
the water bath and a sink 5 m from the experiment containing identical shielding materials; 
spectrum accumulation times: 48 h. (B) β-ray disintegration scintillation spectrum measured with 
a Beckman LS5000TD counter-spectrometer. 
(References: M. Fleischmann, S. Pons, And M. Hawkins, 31 Mar, 1989) 
 
These experimental results are shown in figure 2. 7 and demonstrate the release of 
γ-ray and β-ray. The counting efficiency of this type instrument for 2.5 MeV neutrons 
was estimated to be almost equal to 2.4*10-4 and was further reduced by a factor 
almost equal to 100. That is means this γ-ray and β-ray can radiate to every ways, and 
the instrument just can incept one point. So if the count of γ-ray we get from the 
instrument and times 100 that should almost be the real number of γ-ray. So the 
neutron flux calculated from measurements with the dosimeter is of the order 4*104 s-1 
for a 0.4 cm * 10 cm rod electrode polarized at 64 m*A*cm-2 (References: Fleischmann, 
Pons, And Hawkins, 31 Mar, 1989). They measure the reaction 2D + 2D → 3He (0.82 
MeV) + n (2.45 MeV). And reaction 1H + n (2.45MeV) = 2D + γ (2.45 MeV) and get 
2.45 MeV for release energy γ-ray. When energy about 2200 keV, the γ-ray release 
the most. Before and after 2200keV point when the number of γ-ray release are lower 
than 2200 keV.  
The fourth and last experiment was measurements on the Deuterium/Tritium 
separation factor that use of an identical cell containing a 1mm diameter x 10cm Pt 
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electrode. When LiOD were electrogenerated,          Pd       Pd       Pd 
there have lots of D – atoms in the solution.                 D+      D+ 
And those D – atoms should have two                Pd       Pd       Pd 
reactions: One is 2D → D2, the other is                     D+      D+ 
Dads  Dlattice. If much of Dads into Pd cathode          Pd       Pd       Pd 
that the cold fusion may happen And this             Figure 2.8 
more acutely (look at the Figure 2.8). Experiment calculates that how much Dads go 
into Pd cathode and join the cold fusion reactions. 
They got the result which indicated a significant number of close collisions would 
nuclear fusion of D+ such as: 
2D + 2D  3T (1.01 MeV) + 1H (3.02 MeV)                 (v) 
2D + 2D  3He (0.82 MeV) + n (2.45 MeV)                 (vi) 
(References: M. Fleischmann, S. Pons, and M. Hawkins, 31 Mar, 1989) 
These two are the most impartment reactions for cold fusion. And they said that it is 
necessary to reconsider the quantum mechanics of electrons and deuterons in such 
host lattices. It is possible to achieve a fusion rate of 10-19 s-l (for each fusion reaction 
that this number is the same, and it is a constant) for reactions (v) and (vi) for lots of 
deuterons at typical energies of 1 eV.  
After the claim from Pons and Fleischmann had been presented it resulted in the 
attention of many physicists and chemists. And researchers at universities and 
laboratories in many countries tried to repeat their experiments. This will be further 
investigated in chapter 4.  Unhappily for Pons and Fleischmann, almost no 
laboratories could repeat their experimental findings successfully. On March of 1991, 
the DOE (Department of Energy, USA) concluded that a simple way to induce nuclei 
to fuse at room temperature in a test tube is impossible. And on January 1992, the cold 
fusion laboratory set up in 1986 closed ultimately. 
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Chapter 3 Ethics 
On the problem formulation, we lodged that the behavior of Pons and Fleishmann 
whether or not good for ethics of science. We want to answer this question; first, we 
should know what ethics and science ethics is. In this chapter we will introduction 
something about ethics and science ethics. And make a guide line for them. Then we 
can follow these to think about what them right or wrong. 
3.1 Normal Ethics 
Ethics is the branch of axiology – one of the four major branches of philosophy, 
alongside metaphysics, epistemology, and logic – which attempts to understand the 
nature of morality; to define that which is right from that which is wrong. The 
Western tradition of ethics is sometimes called moral philosophy (reference: Wikipedia: 
The Free Encyclopedia, 2005). That is moral standards which enable us to distinguish 
between right and wrong, good and bad, virtue and vice, justice and injustice.  
Webster's Dictionary defines ethics as “the science that treats of the principles of 
human morality and duty” and another explanation is that is sets standards of conduct 
that guide decisions and actions, based on duties derived from core values. What are 
core values? And what is the difference between ethics and values? 
To answer this question Frank Navran says “Values are our fundamental beliefs or 
principles. They define what we think is right, good, fair, and just. Ethics are 
behaviors and tell people how to act in ways that meet the standard our values set for 
us.” In do right thing. (Reference: Navran, F., July 2001) 
So values are principles and ethics are the proper actions based on these values.  
Some people lie all the days. They can lie to customer and lie to competitor but they 
almost want to teach their children to be honest. It is rare among researcher but it is 
very habitual to everyone. The problem is they have right values but they don’t have a 
good ethics. They know what is right and wrong to their self but they don’t want use 
the any rules to affect their business and glory. Especially, the rules are ethics. But 
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everyone has principles for their family, job and makes friend or other something. But 
finally, they choose honest to teach their children. It is values and ethics. They can not 
follow this but they must keep this for their self and their son. Just like some 
businessman, they want to tell the truth, but their employment requires them to lie. So 
lie and truth becomes everyone problem. 
Ethics is important in every aspect of social life, but we would like to learn whether 
there are special ethics rules for scientists, since we want to know whether Pons and 
Fleischmann violated any such science rules.  
3.2 Science Ethics 
Science ethics is the ethics guideline of science and technology; every scientist should 
follow the guideline and the behavior guideline. And the science ethics is also 
guidelines for relationship with scientists deal with create stuff and natural, all the 
scientists should obey this value concept, society responsibility and action criterion. It 
is also a kind of civilization conception of science, technology and modern times. 
Another way, it is non-stop power for create science and technology in an advance 
culture atmosphere.  
Since twenty century, the speed and scale of developing are really higher than before 
about science and technology. But some invention of science and technology has been 
misuse, so that bring some harmful to human even any other living things, and it also 
be worse for zoology environment, so destructive calamity. Lu Yongxiang (the prexy 
of Chinese Academy of Science, the committeeman of world science and technology 
ethics) said that: “we should pay more attention to the action of science and ethics, 
intensify the scientists on ethics and science responsibility has became key and hot 
important problem in science and community public” 
Lu Yongxiang analyzes that the challenge of science and technology ethics should 
obverse face. It not only comes from the developing of science and technology, but 
also from some people who prefer profit and reputation, global market economic 
environment impact and no-balance develop bring some unfair, inequity. So, the 
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requirement durative of human develop is also main danger should science and 
technology ethics face to. 
Nowadays, the science and technology developing change with each passing days, IT 
technology coming and bring a great flight, internet hacker, pilfer secret illegal, 
trespass on personal secrete etc. such safety problem. But the progress of biology 
technical bring change gene agriculture production, clone live, research cells and 
substitute gravidity some problem on ethics, also bring a huge impact to traditional 
ethics. 
Money and reputation have always been attractive to people, even in science and 
technology ethics. So there are some problems on the contribution of science and 
technology ethics: some young scientists want to make some investigate which their 
claim, and it could cause fickleness and wrong behavior, some famous scientists 
might be guard or use their reputation or situation to treat anybody else contribute 
unfair, some lack of economic scientist could be used by some company and get what 
they want, even change their live and working condition, another way, some rich of 
economic scientist could treat another person when they make invention do unfair 
because of advantage of this scientist position and resource. Some scientists could be 
tempted by profit, so do engineer, they put their personal benefit up over the state’s.  
The science ethics exist because of the requirement of technology creating in society. 
It is based on common basic value concept. Science technology explore and truth 
require human could no stop discover, find truth and hope the public may say “yes’. 
In fact, Science technology has two sides, have to follow the ethics rules and benefit 
human live.  
So, every technical person should obey the Science ethics, the science of ethics 
guideline, science technology and develop of societies which are always arguing with 
tradition ethics. The scientists and society should pay full attention to use science in 
right way, pay full attention to Science ethics does not limited the develop science. So 
there is only what we want is create science and benefit human will go ahead together, 
we want to make it true.  
The contribution of science ethics, one side intensifies research of science ethics, 
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basic on the knowledge of science, prove science ethics well. At the same time, pay 
attention to spread science ethics. 
(Reference: http://news.ustc.edu.cn/Article_Show.asp?ArticleID=77 14 2-12-05) 
So we believe that the science ethics is the ethics in science aspect. There must be a 
rule like guideline of ethics of science, which is a standard to regulate people behavior. 
So the scientists should always be following the guideline. 
Some familiar mistaking on ethics: 
1. The types of scientific misconduct 
There are two broad type of scientific misconduct that we should think about. The 
first type is perhaps best classified as scientific negligence. For this level, we will give 
some example about where scientists may make error. The scientist who experiences 
this self-deception is one who has no plan to be dishonest. The researcher is exposed 
their faults, trait that maybe considered by many to be unsuitable for the scientist to 
exhibit. 
The false information issued by such wrong research may not ever be discovered. 
This would depend on a number of factors; the primary of these being the relative 
importance of the work in that specific field of research. As a case, consider the cold 
fusion dead of recent years.   
2. Deliberate dishonesty 
The second kind of scientific misconduct is the deliberate act by a scientist to be 
dishonest and cheat. The scientist can include unreal data, falsify or invented results, 
steal, and any other malicious acts. 
Recently, there are two main opinion concerned with instances of scientific 
misconduct have been quite happened or may occur. It would seem that there were 
concerns about premeditated scientific misconduct be the act of forcing observation to 
fit a expect theory hypothesis by removing those data points that deviate from the 
expected and adding these parts to those data points that deviate in the other extreme. 
Another dishonest conduct is the process of making many measurements and then 
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only report some data which be chosen as good measurements result that people can 
believe that is satisfactory and can be treat as the right standards. By another meaning 
is scientist write down the result which as they wish, making cheating in order to get a 
scientific reputation. 
3.3 Ethics guide lines 
We could not find the science ethics guideline from books even internet, so we formed 
it by our own opinion base on other subject ethics guideline. 
Ethics guidelines are the central tool of evidence-based science of ethics, because they 
summarize and make explicit the quality and relevance of the evidence to practice. 
(Reference: Atkins, Kamerow and Eisenberg, 1998, p12-14). We make 14 order guidelines to 
prove what good science is and how the scientists should do. 
 
 Compliance with laws, rules and regulations. 
A rule of conduct or procedure is established by custom, agreement, or authority, a set 
of rules or principles is dealing with a specific area of a legal system. All the scientists 
must obey on all material respects with all applicable governmental laws, science 
rules and regulations and must avoid situations that could result in some phenomena 
of wrong doing. The research should be carried out in full compliance with, and 
awareness of, local customs, standards, laws and regulations.  
 
 Be honest and ethical during put in practice. 
All the science phenomena need to be honest and ethical in dealing with some 
scientist, customers, argument researcher, comment people, government, and public 
all over the world. At some time or another, maybe some scientists could have a 
opportunity to profit because they have new idea. Such behavior could take the form 
of monetary or statement. No copy from other production and bring it to the scientist 
as his own create.  
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 Avoid smear science could have bad effect on human being in any form. 
Science as a process plays a great role during human developing. Any scientist 
creating product wound benefit for human being. Be honest, the science good 
behavior far greater than harm. Some invention could destroy the place where we live, 
but also build up a beautiful daily in nowadays, example nuclear fusion.  
 
 Should be noted the requirements of rigor and science objectivity in the 
framework of a logical analysis. 
The characterization of the requirements of rigor is rather broad and general, but we 
could make clear that every science will have its own way of concretizing the 
conditions of this rigor. First of all, do fixing of criteria for the investigation of data. 
And also for the methods by which a logical connection is established between 
different suggestions, in particular, between those already prove right and those which 
through this connection must receive their justification.  
And for characteristics of scientific objectivity, true knowledge; it seemed more in 
keeping with its actual needs to characterize it simply as objective knowledge. The 
conception should qualify scientific objectivity. Even on a purely intuitive level this 
points to the public discourse, which is undoubtedly fundamental to modern science. 
Second, and more generally, it expresses independence from the subject, today 
recognized as an essential characteristic of objectivity. 
(Reference: Dilworth, 2004, p26) 
 
 Do science highest benefit can not take place by personal of interest. 
A “personal of interest” is ay material situation that reasonable could be expected to 
divide “truth” between the interests of society and the personal interest. There is not 
allowed to have deal with other persons or organizations by science excuse. And other 
scientists could check what they create, and they have responsibility to avoid the 
situation about scientist who makes personal interest first. 
 
 Ensure accurate and timely public disclosures.  
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In order to avoid something wrong with science standard, the public should always 
being supervisor and correct them when starting make mistake. And the public no 
cheating with science and when they find wrong situation should ask for stop it at 
right time. The public reports are full, fair, accurate, timely and understandable. And 
the public expects they could take this responsibility very seriously and to provide 
suggestion. 
(Reference: Editorial, April, 2004b) 
 
 Responsibility for all procedures and ethical issues related to the project 
rests with the principal investigators.  
It is for more legal, everything follow the government rule and some people could 
check it whether it right or wrong. And all procedures should be supervised. 
 
 The researcher should consider the effects of his/her work, including the 
consequences or misuse, both for the individuals and groups, among whom 
they do their fieldwork, and for their colleagues and for the wider society.  
It is for refuse error and mistake during science develop research, and in rich some 
new fresh idea. The researcher should be aware of any potential harmful effects; in 
such circumstances, the chosen method should be used only if no alternative methods 
can be found after consultation with colleagues and other experts. Full justification for 
the method chosen should be given.  
For the discover man who should working with his partner or other experts to 
decrease some incorrect process.  
 
 The principal investigators' own ethical principles should be made clear to 
all those involved in the research to allow informed collaboration with other 
researchers. Potential conflicts should be resolved before the research begins.  
Have good communicating with other science researchers. Be honest to the professor 
and to the science. 
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 Participants should be offered access to research results, presented in a 
manner and language they can understand.  
 
 All research should be reported widely, with objectivity and integrity.  
The report could show other people whole process even result, so all research should 
be reported widely, with objectivity and integrity.  
 
 Researchers should provide adequate information in all publications and to 
colleagues to permit their methods and findings to be properly assessed. 
Limits of reliability and applicability should be made clear.  
It’s the basic rule for a scientists who claim some new idea even prove it, the 
researcher should report all information and make them clear, so that other checker 
could repeat and exam them. 
 
 Researchers are responsible for properly acknowledging the unpublished as 
well as published work of other scholars.  
The group should prize for the researchers. 
 
 All research materials should be preserved in a manner that respects the 
agreements made with participants.  
That is for research materials and equipment, all the participants should have right to 
speak up on their own opinion. 
(Reference [from 7 to 14 orders]: Guchteneire, 7 March, 2005) 
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Chapter 4 Story 
In this chapter we will introduction what happened of cold fusion. There will have 
some low-down of cold fusion and Pons and Fleischmann, and some opinions from 
science community. 
Actually, the research of cold fusion was not started lay Pons and Fleischmann. There 
were so many scientists in pursuit of this target. Charles Frank first came up with this 
idea in 1947 (References: Close, 1991a). He was at Bristol University in England where 
the physics department was leading the world in the study of cosmic rays. And he was 
winning the Nobel physics Prize for his great discovery in 1950. This team was in the 
process of discovering that in addition to the light electron and heavy proton and 
neutron there are particles of intermediate masses which they named ‘mesotron’. That 
is an elementary particle responsible for the forces in the atomic nucleus; a hadrons 
with a baryon number of 0. Also called meson (References: dictionary. com). Two 
different mesotrons with nearly identical masses exist but with different properties: 
the slightly heavier one they named ‘pion’ and the lighter one was named ‘muon’. 
The pion is unstable and decays, producing the lighter muon in the process.  
Pion: A semistable meson produced either in a neutral form with a mass 264 times 
that of an electron and a mean lifetime of 8.4 × 10-17 seconds or in a positively or 
negatively charged form with a mass 273 times that of an electron and a mean lifetime 
of 2.6 × 10-8 seconds. Also called pi meson (References: dictionary. com). 
Muon: An elementary particle in the lepton family (not a meson), having a mass 209 
times that of the electron, a negative electric charge, and a mean lifetime of 2.2 × 10-6 
seconds. Also called mu meson (References: dictionary. com). 
In 1956, another standout experimental physical scientist L. W. Alvarez who worked 
AT University of California also made a new discovery. When he summarized the 
experimental data of bubble chamber investigations, he found some tracks from some 
strange particles. He approved that this is because mesotrons rest on bubble chamber 
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where there full of liquid state hydrogen and deuterium. Scilicet, he first discovered 
that mesotrons can catalyze fusion reactions at room temperature. Therefore, he 
achieved Nobel physics Prize in 1968 (References: nobelprize.org). This discovery is still 
correct until now, but regrettably, this reaction is really difficult to control in 
industrialization or practicality. 
The formal theory of cold fusion was publicized by two chemists who were working 
at University of Utah called Stanley Pons and Martin Fleischmann on 23 March 1989. 
(Title: Electrochemically induced nuclear fusion of deuterium, Author(s): Pons S and 
Fleischmann M, Source: Journal of Electroanalytical Chemistry, 31 Mar, 1989). In 
the beginning, they worked on cold fusion with another scientist who was called Jones 
from another university. But they showed up the result ahead. And they used the 
abnormal way to tell the world what they find, through a meeting with the reporter. 
Their project didn’t be looked through by any authoritative scientist or institution. 
Part 1: The reflection from other scientists 
At that time, they stunned almost the entire world 
because of their claim. They purported they have 
harnessed nuclear fusion, in the test tube of water at 
ordinary temperature. With the simple equipment, 
low radiation, the fusion can be reacted. These 
conditions were absolutely very alluring. It is really 
a temptation for the people to discover. Many 
scientists began to try to reproduce the cold fusion 
experience. In order to won the cold fusion 
championship, they used their fastest speed to make 
the experiment. Several small terms of one or two 
researchers made anecdotal claims that they have achieved cold fusion. But it was the 
fact that the major research laboratories with large teams of scientists were seeing 
nothing and saying nothing about cold fusion in the same time. Meanwhile, a National 
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Cold Fusion Institute (NCFI) was come into existence by the state of Utah with $5 
million. Then $25 million of federal funds was set up after the US Congress was 
lobbied.  
But after some months, some scientists found the results which were discredited the 
cold fusion phenomenon from the same place-the University of Utah. It was laughable 
that Pon’s attorney made some treats to against the discommender.  
At the same year, the Japanese made cold fusion be one of their national priorities. 
After some months, Julian Schwinger, the Nobel Laureate, said he can see a 
mechanism for cold fusion and so as some other theorists concluded Pons and 
Fleishmann’s claim.   
But in fact, Stanley Pons and Martin Fleischmann occulted some part which cannot be 
echoed by other researcher. So there was a massive reaction against them that there 
was no doubt to reproduce their cold fusion experiment impossibly. The opponent 
articles were published on the New Scientist again and again. Almost all the scientists 
gave their opponent as quickly as they could if they had. 
Then, we made a figure that we counted the number of the documents in each year 
which they were regarding to the cold fusion. It can be seems like a kind of 
reflection by the scientists that how many people still think it is disputed. 
Table 4.1  
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(Reference: ISI Web of Knowledge, 2005) 
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This figure shows how many documents were created in each of the year from 1989 
to 2005. About 412 articles were produced from 1989 to 1991. That means around 
400 scientists tried to reproduce or talk about the Pons and Fleischmann’s experiment.  
Most of them failed (more than 100 laboratories). It seemed as impossible by using 
the theory of dilute high temperature plasmas. So after 1991, many laboratories gave 
up to search the phenomena.  
We collected all the articles which they thought cold fusion was possible or existent. 
1. GOLUBNICHII PI, KURAKIN VA, FILONENKO AD, et al. ON A POSSIBLE 
MECHANISM OF COLD NUCLEAR-FUSION 1989 
2. PRELAS MA ADVANCED ENERGY-CONVERSION METHODS FOR COLD 
FUSION 1989 
3. KAINTHLA RC, SZKLARCZYK M, KABA L, et al. 8 CHEMICAL 
EXPLANATIONS OF THE FLEISCHMANN-PONS EFFECT 1989 
4. KUZMANN E, VARSANYI M, KORECZ L, et al. INVESTIGATION ON THE 
POSSIBILITY OF COLD NUCLEAR-FUSION IN FE-ZR AMORPHOUS 
ALLOY 1989 
5. DAVYDOV AS POSSIBLE INTERPRETATION OF COLD NUCLEAR 
SYNTHESIS  1989 
6. GOLDANSKII VI, DALIDCHIK FI ON THE POSSIBILITIES OF COLD 
ENHANCEMENT OF NUCLEAR-FUSION 1990 
7. ARATA Y, ZHANG YC ACHIEVEMENT OF INTENSE COLD FUSION 
REACTION 1990 
8. RAFELSKI J, SAWICKI M, GAJDA M, et al. HOW COLD FUSION CAN BE 
CATALYZED 1990 
9. ARATA Y, ZHANG YC ACHIEVEMENT OF AN INTENSE COLD FUSION 
REACTION 1990 
10. AZBEL MY POSSIBILITY OF COLD FUSION  1990 
11. ZAKOWICZ W POSSIBLE RESONANT MECHANISM OF COLD 
FUSION  1991 
12. DAVYDOV AS POSSIBLE INTERPRETATION OF COLD FUSION 
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EXPERIMENTS  1990 
These 12 articles or documents are found out that they supported the cold fusion 
theory between 1989 and 1991. We have got that until 1991; almost nobody supported 
the cold fusion theory. 
All of the rest of the articles said cold fusion could not be reproduced or impossible. 
But until now, the Japanese companies don’t give up the cold fusion research, 
although it’s difficult to estimate. May be that the decisive work on reproducibility 
will be done there more relaxed and less hostile attitude. 
Part 2: focus on cold fusion from the economic avail. 
After the experiment was showed up to the world about two weeks, 5 million dollars 
were demanded by the University of Utah from the State Legislature in Salt Lake City. 
And the reason was the discovery of the century will be developed by Mitsubishi if 
they couldn’t get the support. It became a kind of commercial competition all over the 
world. Of course the request was approved soon. 
After several days, 25 million dollars were asked for from Federal funds and also 
125millions dollars for longer term goal with the same reason. 
After that, Chase Petersen, the president of the University, made a presentation to tell 
the target that how healthy and economical the cold fusion is. He said: ‘the state (of 
Utah) has appropriated five million dollars to assist [this project]. 1.1 million has 
already been raised privately with the promise of much more. We are prepared to 
build a novel consortium of federal, corporate, state and University resources if you 
choose to join us. Without Federal participation the race for competitive leadership 
will be handicapped.’ 
In fact, a privately meeting had been held with the committee by the officials at the 
university to talk about the how much money the Federal should send to the university: 
25-40 million dollars in 1990 to help to create a 100 million dollar cold-fusion 
institute in Utah to speed commercialization of the work. Though there were many 
scientists said cold fusion cannot be reproduced. Some scientists in the University of 
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Utah also were involved the opponent group. 
But they never stopped to demand financing for cold fusion. Their reason was ‘win 
the race between the United States, Europe and Asia’. Until the cold fusion story 
finished, until they had no reason to collect money, they gave it up. 
We can see, in the beginning, Stanley Pons and Martin Fleischmann knew that the 
cold fusion was probably inexistence. However they publicized their claim and 
attracted thousands scientists to reproduce their weak experiment. They got huge 
amount of outlay from the government to continue their investigation. And if another 
scientist proved the cold fusion was existent, Pons and Fleischmann would be the 
discoverer of a new energy and they would win the Nobel. Money and credit were the 
final destination of these two scientists although they failed.  
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Chapter 5 Discussion 
In the previous chapters we have explained fusion, general aspects of ethics and ethics 
and science, and the history of cold fusion. In this chapter we will discuss all these 
aspects and peach a conclusion on our problem formulation. In addition we will also 
discuss what the Pons and Fleischman case story can tell us about science in general 
and the ethics of science. We introduced something what is cold fusion, what is ethics 
on science. And we told of the story about two chemists Stanley Pons and Martin 
Fleischmann who claimed they discovered a nuclear fusion reaction (see chapter 4) 
was sustained at room temperature and just in a test tube. Most of evidence showed 
later that it was a wrong interpretation. Most authoritative scientists proved that. And 
we also found a lot of mistakes form these two chemists, which they infringed the 
science ethics guide line. That is why our problem formulation is: is the cold fusion 
story an example of good science development and science ethics? In this chapter we 
will discuss this problem. And it should have two part, one is talk about is this story 
an example of good science development? And the other part is: is it a good example 
of science ethics? 
5.1 Good for science development  
Cold fusion as decided in chapter 4 turned out to be a wrong theory in physicists’ 
minds, but it nonetheless has gained a prominent position in the sociology of science. 
The Institute for Scientific Information in Philadelphia has charted the comments and 
opinion of cold fusion over the first 10 months after its announcement, and there had 
been 141 scientific papers discussing the key paper published by Stanley Pons and 
Martin Fleischmann. An analysis in the publication Science Watch of the papers from 
the same 10 months, it was shown that 52 per cent of the discussions were negative, 
27 per cent were positive, and the remainder neutral (Reference: Editorial, 21 April, 
1990a). Most of the positive discussions try to explain how the phenomena might 
occur, from that that we can see the big influence of cold fusion in the scientific 
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community. 
Pons and Fleischmann claim about cold fusion was considered that it was impossible 
by several famous physicists. “It's pathological science,” says physicist Douglas 
Morrison, formerly employed by CERN in Geneva (Reference: Charles, Nov 1998). On 
the other side, through this event, even though this event looks like a shell game, 
many scientists begin to do research in this field and want to believe that may be there 
really is an unknown nuclear reaction occurring at low temperature. George Miley, 
who received the Edward Teller medal for innovative research in hot fusion and has 
edited Fusion Technology magazine for the American Nuclear Society for more than 
15 years: “There's very strong evidence that low-energy nuclear reactions do occur. 
Numerous experiments have shown definitive results - as do my own.” Michael 
McKubre, director of the Energy Research Center at SRI International: “I am 
absolutely certain there is unexplained heat, and the most likely explanation is that its 
origin is nuclear.” And John Bockris, formerly a distinguished professor in physical 
chemistry at Texas A&M University and a cofounder of the International Society for 
Electrochemistry: “Nuclear reactions can occur without high temperatures. 
Low-energy nuclear transformations can - and do - exist.” (Reference: Charles, Nov 1998) 
In Santa Fe, New Mexico, a retired scientist named Edmund Storms has built a 
different kind of fusion reactor. It consists of laboratory glassware, some chemical 
compounes, two computers for data acquisition, and an insulated wooden box the size 
of a kitchen cabinet (Reference: Charles, Nov 1998). Moreover, he claims that his 
equipment works, and produces excess heat over several days. And it just needs 
50,000 dollars to build the equipments. Storms did not like Pons and Fleischmann that 
he has some personal intent. He was employed at Los Alamos on projects such as a 
nuclear motor for space vehicles and wants to prove his theory that he worked on for 
34 years. He always believes that we don't need millions of degrees and billions of 
dollars to fuse atomic nuclei and get energy. “You can stimulate nuclear reactions at 
room temperature,” he says. “I am absolutely certain that the phenomenon is real. It is 
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quite extraordinary, and if it can be developed, it will have profound effects on 
society.” (Reference: Charles, Nov 1998) 
Many scientists joined the research in cold fusion, and the original founders Stanley 
Pons and Martin Fleischmann didn’t give up the idea. They always tried to make the 
scientific community believe that the cold fusion is real. Until late 2003, Department 
of Energy (DOE) Office of Science was asked by a group of scientists to review the 
scientific evidence for low energy nuclear reactions. This was after the DOE’s first 
look at cold fusion 15 years earlier, the second time to attention this thing. DOE 
received comments on cold fusion research from 18 individual scientist reviewers, 
and two-thirds of them did not feel the evidence was conclusive for low energy 
nuclear reactions, one found the evidence convincing, and the remainder indicated 
they were somewhat convinced (Reference: Research Day USA Federal departments, 03 
Dec, 2004). In other words, this review did not reach a final clear conclusion on 
whether cold fusion was inauthentic.  
But this thing arose so many scientists to attention again. Through 15 years research, 
the theory of cold fusion was known by scientists much more deeply than before. MIT 
theorist Peter Hagelstein said. “The field has made a huge amount of progress. In 
1989, it was not clear if there was an excess heat effect or not. Over the years, it's 
become clear there is one. It wasn't clear if there was a low-level emission of nuclear 
products. Over the years it's become clear that, yes, there is. In addition, other new 
effects have surfaced.” (Reference: Editorial, April, 2004c) 
More important is, although these 18 reviewers had different opinions and also did not 
think the cold fusion was real happened. But the nearly unanimous opinion of the 
reviewers was that there also have several places of this research could be improve. 
Such as “whether or not there is anomalous energy production in Pd/D systems, or 
whether or not D-D fusion reactions occur at energies on the order of a few eV” 
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(Reference: DOE, December 1, 2004). We think that this is much more useful approach 
for science development than simply to prove whether cold fusion is right or wrong. 
If low-temperature fusion does exist and can be perfected, the energy shortage will 
never be a problem that difficult to solve for the whole world. Each home could heat 
itself and produce its own electricity, probably using a form of water as fuel. Maybe 
cars might be cold fusion powered. People don’t need to worry about we don’t have 
enough coal and rock oil, and the greenhouse effect also can be solved. Moreover, 
according to some experimental data, low-temperature fusion doesn't create a lot of 
dangerous radiation or radioactive waste. Maybe in 1988, we had never thought about 
that. But on March 23, 1989, Stanley Pons and Martin Fleischmann gave us some new 
ideas. Of course, through the events the following years their reputations was ruined, 
and “Cold fusion” and “hoax” became synonymous in most people’s minds. In fact, 
despite the scandal, laboratories in at least eight countries are still spending millions 
on cold fusion research (Reference: Charles, Nov 1998). And they were all having much 
evidence to prove it. In conclusion, the event of cold fusion really improves the 
science development. 
5.2 Bad for Science Ethics 
These scientists claim this fantastic experiment, and the laboratories across the world 
tried to repeat it. Many scientists had a difficult time even can not understanding the 
experiment because Pons and Fleischmann did not describe it in enough detail. 
The scientists could not repeat the experiment and they think that Pons and 
Fleischmann’s research was because of errors, they made mistakes. But Pons and 
Fleischmann believe that they had produced fusion, just the phenomena they produced 
maybe result from a mis-understanding. So, let’s analyze what they thinking. 
First of all, if they announce to the world they made it, and had described their 
experiment in more details, clearly. Then we could know whether there is anything to 
cold fusion. But the two scientists had financial concerned for worried about. If other 
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people can repeat their experiments, then they could lose their chance to obtain 
patents for cold fusion. Since cold fusion would be a new power source, if successful 
it would be great discovery all over the world. But one can not patent an invention 
without perfect and describing how it works. 
Money also played an important role in this case. 
1. An excuse of Pons and Fleischman’s work before the conference. They made their 
public announcement before they had think expert opinion on cold fusion. So some 
physicists from outside the University of Utah were not even heart about their 
research before the conference. They believe that Pons and Fleischmann and 
officials at the University of Utah in order to get the patents for the research. 
2. Pons and Fleischmann announced their results at a conference instead of at a 
scientific meeting or in a scientific journal because they were concerned with get 
patents and receive credit. This public announcement the normal scientific process 
and allowed the research to become public before it was checked by other 
scientists.  
We have talk about the ethics before, there are two broad type of scientific misconduct 
we should think about, one is scientific negligence, and another is deliberate 
dishonesty. 
We should say that some cases of negligence are not well document in the related 
information material. Back to our case, the details about cold fusion could relate with 
the attempt by scientists to achieve cold fusion have been described elsewhere. The 
controversy itself grows from the claimed success of achieving fusion at room 
temperatures by two scientists, B. Stanley Pons (University of Utah) and Martin 
Fleischmann (University of Southampton in England). Initially many of their people 
who has some idea about cold fusion believed that Pons and Fleischmann achieved 
their results through experimental error and poor procedures  
Pons and Fleischmann did not follow the generally accepted procedures for 
announcing their experimental findings. It is practice for scientists to submit their 
experimental and collected data to a journal for review and publication. So, we can 
see that Pons and Fleischmann did submit a paper to the journal Nature; however, it 
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contained not enough detail according to their experiments. Thus, they announce to all 
over the world with their claim, their research methods and results were not reviewed 
by a team of their peers, they claim in advance to be released to the public by the 
media and popular news. They didn't even have the opportunity to perform basic 
control experiments of their own.   
Why did they release information about their work early? The opportunity to claim in 
advance for the discovery of cold fusion was not doubt about an important reason. In 
another happened often by publicized misconduct, it has been suggested that the 
scientists may not actually have priority in their claim to have co-discovered the cause 
of the cold fusion. Two primary motivating factors have been answered the question 
“Why make such a fuss? Why does it really matter who was first in discovering the 
cause of cold fusion”: gain of notoriety (which includes the soon-to-follow prestige 
and bolstering of reputation) and financial gain. They were able to patent their 
sensitive method of detecting the cold fusion, even laid a portion of the financial 
motivation. Many scientists are personally motivated by the self-satisfaction and 
excitement associated with doing novel research. Many practicing scientists are very 
dedicated to their work; however, being a scientist is also a job. Scientists must have 
confidence with the growth of their careers no differently than persons in other kind 
of job. They must prove that they are rich in the performance of the tasks that they set 
out to accomplish. A claim of the first person in a new discovery is strong supporter. 
Returning to the cold fusion example, it has been suggested that administrators at the 
University of Utah encouraged Pons and Fleischmann to release information about 
their experimentation early. The university would have shared not only in the 
reputation together with the claim, but they stay with get big financial support from 
the state and governments as well. 
We may only be guessed that their peers would have recognized the paper describing 
the cold fusion process to be not perfect. However, this might not have been the case. 
There are many documented cases example with which unsound research papers have 
succeeded in achieving publication. An additional difficulty together with the cold 
fusion case rests with reproducibility of Pons and Fleischmann's experimental work. 
3rd semester final project report                                                       group 25 
 42 
Soon after they released the details concerning their physical equipment and 
experimental methods, other laboratories attempted to repeat this room temperature 
fusion. Some laboratories claimed success and others reported failure. Supporter for 
cold fusion research have been bitterly attacked the scientific establishment for its 
rejection and disregard of the arguments phenomenon. As for the possibility of cold 
fusion, only time will tell. If it actually works, Pons and Fleischmann will surely not 
be remembered their negligence.  
And so do deliberate dishonesty. Pons and Fleischmann made error result report, so 
other scientists could not repeat their claim. As we said, they done in the laboratory 
and made many measurements but only report some data which be chosen as good 
measurements result that what they expect even we could say fit for their claim as a 
standard, Pons and Fleishmann wrote down the result which as they wish, making 
cheating in order to get a scientific reputation. 
So this action as a cheating act, as dishonest act, for the ethics is not good. 
The scientist could reexamine their investigation all over again and again. 
Check-person and public could supervise they behavior, and remind their activity.  
Each discovery, invention and creating idea can not follow their personal interest. 
Although we have to rely on decisions which are make by scientists on the basis of 
their know ledge. Scientists become important actors in solving the natural problems 
even create new stuffs. Both the description and treatment of the problems are 
depending on science. 
So, feeling our way toward Moral Objectivity that the people who has new idea 
should play the role of the scientist as a discover man making the human problems. 
(Reference: Nordgren, 1997; May, Friedman and Clark, 1998). 
It is very funny that many people lie all the time, but they almost always want to teach 
their children to be honest. So I think everyone knows what ethics is from this 
example. But some one can not do it. Just like some businessman, they want to tell the 
truth, but their employment requires them to lie. So lie and truth become everybody’s 
problem. (Reference: Resnik, 1998) 
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5.3 Conclusion 
The “cold fusion” event took place more than 15 years ago, and this event was one of 
the most influential things in the 20th century. Until now, nobody can prove that the 
cold fusion is real, but this event still gave scientists many new unimaginable ideas 
when they do the science. Cold fusion was considered a scandal in the 20th century 
because Pons and Fleishmann did not follow the guide line of science ethics. We 
believe that the most important thing for a scientist is not how many scientific 
publications he or she has, it is most important that the scientist has a high moral 
character which can be respected by other people.  
Pons and Fleishmann made their claims because they wanted financial support, and 
they announced this fantastic idea in order to get more reputation.  
They did not follow the science guideline rules, since they did not follow accepted 
publishing procedures, and because they were dishonest to other scientist and the 
public and refused to respond to comments from others.  
The cold fusion is an example of good science because they came up with new ideas 
which resulted in new experiments and research. However, the way they published 
their research was ethically wrong and it appears that they were more motivated by 
reputation and money than to get to the scientific truth about their ideas. They failed 
for their behavior. It was completely negative result, but they announce the world that 
they made it, for the reputation and money.   
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